Verrucous hyperplasia of the skin (VHS) is currently considered pathognomonic for severe lymphatic stasis and belongs to the signs characterizing the third stage of lymphedema[@bib1] (synonyms: lymphostatic verrucosis, lymphedematous keratoderma, lymphatic papillomatosis, verrucous elephantiasis, elephantiasis nostras verruciformis).[@bib2]

Actually, VHS may occur in legs with no history of diseases or treatments damaging lymph vessels and nodes. In particular, VHS was described in patients with congestive heart failure (CHF), in obese patients, and in limbs with post-thrombotic syndrome (PTS).[@bib3], [@bib4]

The purpose of this article was to describe ultrasound findings from the skin of legs affected by VHS unrelated to lymphatic diseases. The effects of compression treatment on skin morphology are also described.

Case report {#sec1}
===========

From May 2016 to April 2018, three patients seeking advice at the vein clinic showed VHS. VHS affected both legs in two patients suffering from CHF, renal insufficiency, and obesity (G.L., an 84-year-old bedridden woman; and N.T., a 77-year-old sedentary man). Unilateral VHS was present in the right leg of R.C., a 55-year-old man suffering from ipsilateral PTS. All these patients reported a history of chronic skin changes (\>5 years in G.L. and N.T.; \>2 years in R.C.) with episodes of acute skin inflammation.

Besides the usual therapy for the comorbidities, local treatment of the limbs with VHS consisted of two-layer bandaging: the skin was protected by gauze impregnated with a creamy mixture of zinc oxide overlapped by a self-adhesive inelastic dressing. Bandaging was repeated each week and finally substituted with class 2 elastic stockings.

The structure of the skin was evaluated by ultrasound with a high-frequency probe (8-14 MHz) as previously described.[@bib5]

Clinical findings {#sec1.1}
-----------------

The legs affected by VHS were swollen, with evident chronic inflammation of the skin. The skin was thickened and hyperkeratotic, showing a cobblestone-like verrucous appearance with a profuse papillomatous growth causing large warty protrusions ([Figs 1](#fig1){ref-type="fig"} and [2](#fig2){ref-type="fig"}). Thin skin fissures could be seen at the base of the verrucous formations ([Fig 1](#fig1){ref-type="fig"}, *A*).Fig 1Patient G.L., 84 years old. **A,** The cobblestone-like appearance of verrucous hyperplasia of the skin (VHS). Note the thin skin fissures. **B,** The corresponding ultrasound appearance. The epidermis (*E*) is discontinuous (*arrow*). The papillary dermis (*PD*) is thickened and edematous. Reticular dermis (*RD*) proliferations (\*) are the core of the verrucous-like projections. The subcutaneous layer (*SCL*) is hyperechogenic because of inflammatory infiltration. **C,** Ultrasound appearance of skin not affected with verrucous projections. Note the regular epidermal profile (*E*), marked dermal edema (*DE*), widened lymphatic clefts, and suprafascial fluid accumulation (*arrows*). *MF*, Muscular fascia.Fig 2Patient G.L., 84 years old. Verrucous hyperplasia of the skin (VHS) clinical **(A-D)** and ultrasound **(E-H)** changes related to compression. The areas displayed by ultrasound are marked. Before treatment **(A** and **E)** and after 2 weeks **(B** and **F)**, 4 weeks **(C** and **G)**, and 6 weeks **(D** and **H)** of compression treatment. Compression induces a progressive reduction of the papillary dermis edema (*arrows*) and of fibrous proliferation of the reticular layer (\*).

Compression treatment during 6 weeks resulted in progressive reduction of the height of the verrucous protrusions, skin inflammation, and leg edema ([Fig 2](#fig2){ref-type="fig"}, *B-D*).

Ultrasound findings {#sec1.2}
-------------------

Ultrasound demonstrated thickening of the epidermis and dermis with plications of variable size and shape ([Figs 1](#fig1){ref-type="fig"}, *B* and [2](#fig2){ref-type="fig"}, *E*). The papillary dermis was edematous with disappearance of the dermal papillae, whereas the reticular dermis was thickened and hyperechogenic.[@bib6] The subcutaneous layer was thickened and diffusely hyperechogenic. The core of the verrucous-like protrusions consisted of a fibrous lump of the reticular dermis, surrounded by an anechogenic layer corresponding to the papillary dermis and covered by a thickened epidermal shell.

Compression treatment resulted in progressive disappearance of the dermal hyperplastic plications accompanied by reduction of the dermal and subcutaneous thickness ([Table](#tbl1){ref-type="table"}) and infiltration ([Fig 2](#fig2){ref-type="fig"}, *F-H*).TableThickness (mm) of the dermoepidermal complex (*DE*) and subcutaneous layer (*SCL*) before (*Pre*) and after (*Post*) compression treatmentPatientDESCLPrePostPrePostG.L.1342813.2N.T.93.527.512R.C.15841.723

All patients gave their informed consent, which was previously approved by the Institutional Ethics Committee, to publish this report.

Discussion {#sec2}
==========

Verrucous-like skin changes are considered pathognomonic for severe primary or secondary lymphedema. In turn, similar skin changes may also occur in patients without history of lymphatic disorders.

VHS is an uncommon cutaneous complication in legs with chronic inflammation of the skin due to severe impairment of venous return. It usually affects both legs when venous stasis is due to CHF, obesity, prolonged leg immobility, or dependency and, frequently, a combination of them.[@bib3] Unilateral VHS may occur in limbs with PTS.[@bib7] Significantly, venous stasis alone cannot produce the fibrotic nodular lesions of VHS.[@bib6] Multiple episodes of erysipelas seem to be responsible for the chronic inflammatory edema and dermal fibrous hyperplasia typical of VHS.[@bib8]

Ultrasound findings correspond to the histologic description of the skin changes typical of VHS[@bib7]: pseudoepitheliomatous hyperplasia, marked dermal edema and fibrosis, and chronic inflammatory infiltrate of the subcutaneous layer. Moreover, ultrasound allows evaluation of the evolution of the disease and the potential effects of treatments.

In legs affected with lymphedema, papillomatous skin protrusions are considered irreversible changes[@bib7] and surgery their only possible treatment.[@bib8] On the contrary, in legs with verrucous skin changes related to venous stasis, compression seems to easily reduce skin inflammation and edema as well as the related dermal hyperplasia responsible for the verrucous appearance of the skin.
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